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ABSTRACT: The coastal area of Pelita Jaya Bay and Kotania Bay is a semi enclose estuary 
area having three typical most productive ecosystems i.e. mangrove, seagrasses, and coral 
reefs with the mangrove ecosystem being the dominant one making this area a productive in 
fish resources. Local community neighboring this area used mangrove ecosystem for many 
different purposes, some of it threatening the sustainability oh the ecosystem. The objective 
of this study was to analyze mangrove forest sustainability and to propose sustainable 
mangrove forest management. Rapfish analysis was used to analyze mangrove sustainability 
status. A sustainable management strategy was developed using a conceptual model 
framework combined with the DPSIR approach. The two most sensitive attributes affecting 
mangrove sustainability from Leverage analysis were used as the State component from 
DPSIR. The result shows that overall mangrove forest sustainability was 60% and was 
considered fair sustain with the ecological dimension having the highest sustainable scale 
(85.35%) and considered sustain, whilst institutional dimension having the lowest 
sustainable scale (29.10%) and considered unsustain. The sustainable mangrove management 
strategy proposed consists of workshops, training, vocational education concerning EAM, as 
well as replanting degraded mangrove forests, monitoring, surveying, and controlling. The 
management strategy should be conducted based on a co-management approach.  
 






 Mangrove ecosystems thrive along 
coastlines throughout most of the tropics and 





S, grow over a wide range of variety of 
climates (Odum et al., 1982; Morrisey et 
al., 2007; Hutchinson et al., 2014) Around the 
world, mangroves are estimated to cover an area 
of between 180,000 - 200,000 km2 (Spalding et 
al., 1997 in Kairo et al., 2008). These intertidal 
forests play an important ecological and socio-
economical roles, e.g., by acting as a nutrient 
filter between land and sea (Bernini and 
Rezende, 2010), invaluable local and global 
ecologic, environmental and social 
importance i.e. contributing to coastline 
protection (Bouillon et al., 2008;), providing 
commercial fisheries resources (Aburto-
Oropeza et al., 2008; Salem and Mercer, 2012; 
Anneboina and Kumar, 2017; Hanfah and 
Eddiwan, 2018), and as nursery grounds for 
coastal fish and crustaceans ( Kairo et al, 2008; 
El-Regal and Ibrahim, 2014; Kalor et al, 2019).  
Despite their great value, mangroves have 
one of the highest rates of degradation of any 
global habitat - exceeding 1% of mangrove area 
per year (Valiela et al., 2001 in Bouillon et 
al., 2008; FAO, 2003). Over-exploitation, clear-
cutting, and pollution are amongst the major 
causes for the decline (Alongi, 2002; 
Bouillon et al, 2008), but also erroneous 
estimates of the health or ecological condition 
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of mangroves may prove detrimental and may 
undermine the functionality of mangrove forests 
in a hidden way (Dahdouh-Guebas et 
al., 2005 in Kairo et al, 2008). This has led to 
the realistic prospect of a world without 
mangroves (Duke et al., 2007 in Poungparn and 
Komiyama, 2013). The global mangrove 
ecosystems are in critical condition and have 
been reported that the loss has amounted to 20-
35% since 2000 (FAO 2007; Polidoro et al., 
2010). In addition, mangrove areas are 
reportedly disappearing at a rate of 
approximately 1-2% per year (Alongi 2015).  
The Bay of Pelita Jaya and Kotania of the 
Western Seram District, is semi enclose waters 
surrounded by three most productive tropical 
ecosystem vis. mangrove, seagrass, and coral 
reef ecosystem, where the mangrove ecosystem 
is the most dominant. This condition makes this 
area productive signed by a various marine 
organism like shrimp, skipjack tuna, anchovy, 
and mackerel, some mollusks (blood clam, 
mangrove oyster, and terebralia), mud crab, 
echinoderm, and macroalgae, all of the 
economic importance and non-economic 
important (Wouthuyzen and Sapulete 1994).  
This area is part of an integrated regional 
economic development project by the 
government of Maluku since its accessibility 
and productivity for mariculture.  
The extent of the mangrove area of Pelita 
Jaya and Kotnia tends to increase from 779.5 ha 
in 1972 to 1,146.4 ha in 1997, decreased to 
approximately 6.4 ha between1993 to 1997 
(Pramudji, 2001). A recent study showed a 
decrease of mangrove in this area from 2,363.3 
ha in 2003 to 2,189.3 in 2017 (Pattihahu, 2017). 
The change in mangrove extent mainly due to 
the anthropogenic stressor. Increase in 
population number force local people to convert 
mangrove for many different purposes viz.  a 
hedge in plant cultivation, materials for fish 
floating cage, burning fuel, housing material, 
temporary mud crab cage (field observation and 
personal communication).  
In the coastal area of Pelita Jaya and 
Kotania Bay of Western Seram District, mud 
crab is one of the most valuable crustacean 
species caught by local fishermen of the villages 
of Pelita Jaya, Kotania, Wael, and some of 
Masika Jaya. The fishing practice has been 
practice for more than 30 years with the target 
market for regional. In terms of fisheries 
management, almost no management practice 
for this fishery. There is a sign of production 
decreased in terms of harvested number and 
individual size caught (Tetelepta and Makatita, 
2012; Natan et al., 2013; Van Bulouw, 2016). A 
sign of the unsustainable status of mud 
crab Scylla serrata in Kotania bay was also 
noticeable (Tetelepta et al., 2019).   
The majority of the problems regarding 
coastal natural resources like mangrove and 
fisheries are rooted in human activities. The 
core element in managing the resources 
henceforth is human behavior. Consequently, 
the understanding of social and economic 
aspects is a crucial consideration apart from the 
bio-ecology of the resources. Inclusion of the 
socio-economic factor into the ecological 
factors in fisheries management is crucial to 
understand the complexity of the fisheries 
system (Barclay et al., 2017; Sobocinski et al., 
2017). A decrease in fish production, including 
mud crab, can be resulted from several causes 
like high fishing intensity, unsustainable 
management, diseases, habitat destruction, etc. 
In the case of mud crab from Pelita Jaya and 
Kotania Bay, no specific research has been 
carryout to analyze this thing. It could be no 
proper management, high fishing capacity, and 
habitat degradation of the mangrove, which 
might cause the production decline.  
In the ecosystem approach to fisheries 
management (EAFM), the conceptual model has 
become an essential tool for identifying 
knowledge gaps, informing research needs, and 
developing EAF objectives and strategies 
(Harvey et al. 2016; Zador et al. 2017). 
Conceptual models facilitate the selection of 
ecological and socio-economic ecosystem 
indicators, and they emerge as the basis for risk 
assessments and quantitative ecosystem models 
(Harvey et al. 2016, Ingram et al. 2018; 
Rosellon-Druker et al., 2019). The conceptual 
model framework developed through the driver-
pressure-state-impact-response (DPSIR). The 
causal-effect relationship between the 
community and the ecosystem can be identified 
through the DPSIR approach and scientific-
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 based knowledge conceptual model can be 
constructed for the management (Zador et al., 
2017; Diaz et al., 2018; Balzan et al., 2019). 
The objective of this study, therefore, was to 
investigate the status of the mangrove 
ecosystem as their important habitat and 
construct the strategies for sustainable 
management for the mangrove forest of Pelita 




The study was conducted between July to 
December 2017 and April to August 2018 at 
villages of Pelita Jaya, Kotania, Wael 
representing Pelita Jaya and Kotania Bay of 
Western Seram District (Figure 1). Management 
practices and the use of mangrove forest by the 
local community was investigated through 
direct field observation and interviewed the 
local community randomly selected. A focus 
group discussion was also carried out to obtain 
the perception of the community regarding the 
condition of mangrove forests. 
Data for sustainability study were, based 
on standard attributes for Rapfish Analysis 
(Kavanagh & Pitcher 2004; Rapfish Group 
2006; Pitcher et al., 2013) and analyzed with 
RAPFISH (Rapid Appraisal for Fisheries 
Status), a multi-dimensional scaling, done 
through Microsoft Excel software. To obtain the 
date required, a questionnaire was distributed to 
the local community sampled randomly and 
assumed to have the knowledge on mangrove in 
this area. The mangrove sustainability status 
was classified according to Pitcher et 
al., (2009).  
For the mangrove forest sustainable 
management strategy, the Driver Pressure State 
Impact Response (DPSIR) conceptual model 
framework was used to construct the 
management strategy. This approach has been 
noticed as a straightforward and broad structure 
in linking causal effect between human and 
natural system, the DPSIR framework has been 
seen as a useful approach in analyzing problems 
concerning human and natural systems and seen 
as a useful adaptive management tool for 
analyzing and identifying solutions to 
environmental deterrents (Gari et al., 2015; 
Martin et al., 2018).  
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The leverage analysis from the Rapfish 
method (Pitcher and Preikshot, 2001; Kavanagh 
and Pitcher, 2004) was applied to determine the 
most sensitive variables that contribute to 
mangrove sustainability. A 48 variable was 
applied to analyze the sustainability status of the 
mangrove community. The conceptual model 
connectivity will be complicated if using all the 
variables, to simplify the model, thenceforth, 
two most sensitive variables (variable with high 
root mean square value) from each dimension 
will be used to construct the model framework. 
The sensitive variable will be used as 
a State variable of DPSIR to develop the 
conceptual model framework for the 
management strategy (Diaz et al., 2018; Balzan 
et al., 2019; Kell and Luckhust, 2018; Fippinger 
and Pearson, 2019).  
Driving forces (D) are the factors that 
cause a change in the system in this study the 
mangrove, and it can be a physical, chemical, or 
biological factor. The local people neighboring 
this study site are the driver (D) towards the 
mangrove forests. Pressure (P) that arises from 
D in this study is the exploitation of the 
mangrove, and that affects the integrity of the 
system (ecology, socio-economic, and 
institutional). State (S) is the existing condition 
of the component of an ecosystem that results 
from the P, in this study S is the most sensitive 
attribute that affects the sustainability of the 
mangrove. The impact (I) component is the 
condition of the organism and/or the system 
trigger by the pressure and can be in the form of 
population decline, a decrease of economy 
revenue, social conflict, and so forth  (Kell and 
Luckhurst, 2018; Mozumder et al., 219; Balzan 
et al., 2019). In the DPSIR conceptual model 
framework, the response (R) is the attempt 
performed by the community in the form of a 
program or strategy to overcome the impact, 
and it can be at the level of D, P, or S. 
A causal-effect relationship was 
developed based on components of DPSIR, 
broken down within the DPSIR framework, and 
then studied in detail based on the result 
obtained and scrutinize literature review to find 
every cause or factors that interacted with the 
element (Zador et al., 2017; Eliot et al., 2017; 
Mozumder et al., 2019).  Every management 
action associated with the mangrove was 
examined and broken down into different parts, 
introducing them in the conceptual framework 
and connecting as responses to the driving 
forces, pressures, states, or impacts.   
 
 
RESULT AND DISCUSSION 
Mangrove sustainable status 
From free sampling collection during field 
observation, there are six species of mangrove 
found in Pelita Jaya explicitly Bruguiere 
gymnorrhiza, Rhizophora apiculata, R. stylosa, 
R. mucronata, Cerriops tagal, and Avicenia 
alba. This number could be more if proper 
sampling is applied since the area is quite large. 
A study by Supriyadi and Wouthuyzen (2001) 
found 26 species of mangrove belong to 15 
families with the dominant species of Bruguiera 
gymnorhiza, Rhizophora apiculate, R, stylosa, 
and Avicenia sp. For the people who live along 
with Pelita Jaya and Kotania Bay, the mangrove 
ecosystem becomes a vital ecosystem. Quite 
significant of the local community in these areas 
work as fishermen. Approximately 40% of 
people of Pelita Jaya Village work as fishermen, 
the people of Wael Village even have a large 
proportion being a fisherman, amount to 70%, 
and Kotania Village with a slightly lower 
proportion (34%). This shows that the mangrove 
ecosystem is vital due to its contribution to the 
productivity of this coastal area. Apart from 
being fishermen, some of them work as a farmer 
too, a typical occupation of the local coastal 
community in Maluku, being a farmer and 
fisher at the same time. 
Rapfish analysis was applied to analyze 
the sustainability status of mangrove forests of 
Pelita Jaya Bay and Kotania Bay, and Monte 
Carlo scatters plot for stability and validity of 
attributes during ordination. Figure 2A. describe 
the ecological sustainability of the mangrove 
forest community. This figure shows that the 
sustainability of mangrove forests at Pelita Jaya, 
Kotania, and Wael village was 97.05%, 76.11%, 
and 82.88% correspondingly from a 100% 
sustainable scale. According to Pitcher et al., 
(2009), in ecosystem approach management, 
mangrove from these three villages was 
considered sustained. The Monte Carlo Scatter 
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 Plot (Figure 2B) shows a congregate tendency 
of scatter plots signifying stability during the 
ordination process. The stress value was 0.1490 
which is < 0.25 showing high goodness of fit 
(Clarck and Warwick, 1997 in Pitcher and 
Preikshot, 2001), with a squared correlation (R
2
) 
of 0.9160.  
A study on mud crab sustainability in 
Sorbay Bay of Southeast Maluku District shows 
a sustainable condition in the ecology 
dimension of the mud crab. The mangrove 
ecosystem in Sorbay Bay is still in sustainable 
condition (Fikri et al., 2018). Some studies on 
mud crab of Kotania Bay and Pelita Jaya Bay 
showed a decrease in the number and size of 
mud crab harvested (Natan et al., 2014; Van 
Bulow, 2016; Tetelepta et al., 2019). The use of 
mangrove forests in this area if not managed 
properly, in the long run, will affect the mud 
crab production. A studied in mangrove and 
mud crab from Kenya shows a decline in mud 
crab production connected to the degradation of 
mangrove in that area (Fondo, 2006).  
The economy sustainability in Rapfish 
analysis assesses the attributes or variables in 
the economic dimension that might foster or 
inhibit the biological sustainability of the 
resources (Pitcher et al., 2013).  Figure 3A 
displays the economy sustainability of the 
mangrove forest of Kotania and Pelita Jaya Bay, 
represented by the village of Pelita Jaya, 
Kotania, and Wael. This figure shows that the 
economic sustainability of mangrove from these 
three villages was 60.18%, 55.82%, and 61.52% 
consecutively from a 100% sustainable scale. 
The sustainability value obtained revealed that 
the mangrove forest status for Peltta Jaya and 
Wael village was considered moderate sustain, 
while for Kotania village was considered less 
sustain. In the ecosystem approach 
management, improvement should be exercised 
to increase this status to sustainable conditions. 
The strategy for this will be discussed in detail 
in strategy management. Monte Carlo scatter 
plot shows a tight distribution of the plotted 
points for the reference and anchor, signaling no 
perturbation during rapid ordination. The stress 
value both for mud crab and mangrove forest 
was 0.1436 which < 0.25 meaning high 
goodness of fit, whereas the square correlation 
(R
2





Figure 2.  Rapfish ordination (A) showing mangrove forests ecology sustainability, and Monte Carlo scatter 
plot (B) showing the stability of the ordination  
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Figure 3.  Rapfish ordination (A) showing mangrove forests economy sustainability, and Monte 
Carlo scatter plot (B) showing the stability of the ordination.   
 
The local community lives near this area 
have been using the mangrove forests for many 
years for their daily needs. No restriction in the 
use of this mangrove, any person from this area 
can come and use the mangrove. No market 
system for this mangrove forest, everyone can 
use the mangrove by themself. The limited entry 
attribute if not administered properly, can 
threaten the sustainability of the mangrove 
forest in the long term. The attribute market 
system explains the monopoly or not a 
monopoly in the market. In the case of 
mangrove, no monopoly and no real market for 
the mangrove, hence this attribute foster the 
sustainability of the mangrove.   
The Rapfish ordination and Monte Carlo 
scatter plot was also employed for social, 
technical, and institutional. Table 1 summarized 
the result of sustainability status, the stress 
value, and square correlation (R
2
) for this 
remaining dimension. Table 1 shows the social, 
technical, and institutional sustainability of the 
mangrove forests of Pelita Jaya and Kotania 
Bay. The sustainability status of social and 
technic dimension range from 56.82% to 
71.55% of 100% sustainable scale, and 
considered as moderate to sustain condition. 
The institutional dimension sustainability, on 
the other hand, lies from 21.71% to 34.63% 
from a 100% sustainable scale and was 
considered unsustained (Pitcher et al., 2009). 
The stress value for the goodness of fit test was 
less than 0.25 and was considered as having 
high goodness of fit (Clarck and Warwick, 
1997 in Pitcher and Preikshot, 2001), with a 
square correlation lies between 0.9030 – 0.9562.   
Figure 4 summarizes the sustainability of 
mangrove forests from Pelita Jaya and Kotania 
Bay represented by the Village of Pelita Jaya, 
Kotania, and Wael. This figure shows that the 
sustainability status of mangrove forests varies 
between dimensions and between areas. 
According to the ecosystem approach 
management, the ecology sustainability of 
mangrove forests was considered to sustain. The 
most afflicting result was the institutional 
sustainability dimension that fell on 
unsustainable conditions. The sustainability of 
each dimension does not stand in isolated way 
but interconnected in the causative ways. The 
institutional dimension, for example, will affect 
the sustainability of ecological sustainability 
and other dimensions as well. The management 
strategy, therefore, should be conducted 
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Table 1. Summary of Rapfish ordination, stress value, and square correlation (R
2
) of social, technical, and 
institutional dimensions of Pelitaja and Kotania Bay mangrove forest 
Dimension Village Rapfish Ordination Stress R
2
 Sustainable Status 
Social Pelita Jaya 66.59 
0.1277 0.9563 
Moderte sustain 
  Kota Nia 56.82 Moderate sustain 
  Wael 61.57 Moderate sustain 
Technical Pelita Jaya 71.55 
0.1707 0.9388 
Sustain 
  Kota Nia 62.26 Moderate sustain 
  Wael 60.00 Moderate sustain 
Institutional Pelita Jaya 30.9508 
0.1659 0.9562 
Unsustain 
  Kota Nia 21.71 Unsustain 
  Wael 34.63 Unsustain 
 
 
Figure 4. Kite diagram showing the sustainability status of  mangrove forests of Pelita Jaya and Kotania Bay 
represented by the village of Pelita Jaya, Kotania, and Wael 
 
The total number of the variable used in 
studying the sustainability of the mangrove 
forest was 48 for all the dimension. Each of the 
variables has its scale of sensitivity affecting 
sustainability. Figure 5 shows the leverage 
analysis of all variables from all domains 
analyzed. Attribute having high Root Mean 
Square (variance), indicating high sensitivity 
towards the sustainability of a particular 
dimension.  
The four most sensitive attribute 
(variable) affecting the sustainability was 
limited entry (RMS = 6.92) from the economic 
dimension, consumer attitude towards 
sustainability (RMS = 5.94) from social 
dimension, market system (RMS = 5.65) from 
the economy domain, and just management 
(RMS = 5.62) from the social domain. All other 
attributes and their level of sensitivity towards 
the sustainability of mangrove forest is 
presented in Figure 5. The level of sensitivity 
towards mangrove sustainability range from the 
equity of economic benefit (RMS = 0.27) to 
limited-entry (RMS = 6.93).  
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Mangrove sustainable management strategy 
In an ecosystem approach to fisheries 
management (EAFM), three main ecosystem 
dimensions that become a core aspect in 
sustainability analysis are ecological, socio-
economy, and institutional dimensions (FAO, 
2008; Pomeroy et al., 2013; Staples et al., 
2014). Sustainable natural resources 
management performance could succeed when 
these three dimensions are conducted correctly. 
This study has revealed that only the mangrove 
ecological domain was in sustainable condition, 
the socio-economy is between less to moderate 
sustain, while institutional is in unsustain 
condition.   
A total number of 48 attributes was used 
in studying mangroves forest sustainability 
status. The causal effect relationship as a basis 
in developing the DPSIR model conceptual 
framework for sustainable mangrove 
management will become a very complicate 
causal effect relationship.  For a sustainable 
management strategy, the two most sensitive 
attributes from ecology, socio-economy, and 
institutional were applied in the State (S) 
component of the DPSIR conceptual model 
framework. Figure 6 shows the management 
strategy for the sustainable ecological 
dimension of the mangrove forest.   
The two most sensitive attribute from the 
ecological domain was size composition and 
exploitation status. Size composition has a 
relation to young individual mangrove chop up 
by the community, and threaten the mangrove 
seedling. Some local communities also convert 
mangrove areas for settlement, and this also has 
a risk to young mangrove (Rasyid et al., 2016). 
Seedling is the ultimate factor for mangrove 
distribution. Seedling establishment and growth 
would extend mangrove distribution and 
increase land establishment as well. 
Environmental factors regulating mangrove 
growth are temperature, salinity, pH, DO, 
organic matter, nutrient (N, P, K), sediment 
structure, including sand and silt composition.  
(Hastuti et al., 2019). These environmental 
factors in this area are still in a suitable 
condition for mangrove forests.  
In a situation where there is no entry 
restriction in the use of resources, the 
exploitation of mangrove forests will increase.  
With the increase in the human population, the 
need for the settlement area will also increase. 
No limited entry prohibition will increase 
exploitation of the mangrove that later threatens 
mangrove sustainability. Many studies have 
shown that mangroves have several functions, 
namely ecological, economic, physical, 
aesthetic, medical, etc. (El-Regal and Ibrahim, 
2014; Rasyid et al., 2016; Anneboina and 
Kumar, 2017; Hanifah and Eddiwan, 2018). All 
these functions will be at risk if the exploitation 
status increase since no specific management 
plan exists.  
 Series of management actions that should 
be doing for sustainable management are 
increasing local community understanding of 
the role and importance of mangrove through 
workshop and training on EAM, rehabilitation 
on degraded mangrove ecosystem, monitoring 
on the use of mangrove.  
The ecosystem approach management 
principle combines social and economic 
domains into one domain i.e. the socio-economy 
domain rather than isolation. Leverage analysis 
for this domain shows that the two most 
sensitive attributes towards mangrove 
sustainability were consumer attitude towards 
sustainability, just management from the social 
domain. Limited entry and market system from 
an economy domain was the most sensitive 
attribute, but the market system in this analysis 
considered to foster mangrove sustainability 
since there is no market system for the 
mangrove in this area. Therefore, only three 
attributes were employed to develop a socio-
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Figure 5. Leverage analysis showing sensitivity of each attribute towards sustainability of mud crab fishery 
and mangrove forests 
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Figure 6. DPSIR conceptual model framework strategy for mangrove ecological dimension sustainability   
 
Figure 7 shows the socio-economic 
conceptual model framework strategy for 
sustainable mangrove forest. An ecosystem 
approach management, the consumer attitude, 
assess the mindset of the community on the 
product delivered to them. For sustainable 
management, if the product is supplied to the 
communities with no clear sustainable 
management information, the communities then 
refused to accept it.  This community mindset 
will enhance sustainability. In the case of the 
community neighboring Kotania and Pelita Jaya 
Bay, there is none of such an attitude. This kind 
of community attitude couple with no limited 
entry restriction to the resources will even 
jeopardize the mangrove. Field observation and 
interviews with the respondent had revealed 
almost no management towards mangrove. 
Some mangrove replantation at the village of 
Wael but was conducted by students conducted 
community service. Just management assesses 
the inclusion of the community in the 
management of the resources. In the case of 
mangrove management in this area, no such 
thing is taking place.  
Community attitude towards 
sustainability, limited entry, and just 
management will lead to the unsustainable 
condition of the mangrove. Series of 
management actions that should be conducted 
namely workshops and training on EAFM to the 
community, vocational education on responsible 
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 management. All of these to raise the 
awareness’ of the people on the importance and 
role of mangrove. The perception that mangrove 
contributes to the fish nursery is the strongest 
reason fishermen take part in the restoration. 
That mangrove serves as an alternative source 
of income for the whole community influences 
fisherwomen's decision to participate (Stone et 
al., 2008; Kaipilly et al., 2017; Setiawan et al., 
2017). When the community understands the 
contribution of mangrove to their life, they will 
take part in the rehabilitation, reduce excessive 
use of mangrove forests.  
Institutional domain in the ecosystem 
approach management plays crucial roles in 
achieving ecological and socio-economical 
wellbeing both for biota and for humans. The 
main stressor affecting the ecological wellbeing 
or sustainability of marine organism is human. 
Good institutional or governance, therefore, can 
control human activity in exploiting natural 
resources include the mangrove forest. This 
study shows that the two most sensitive 
attributes from the institutional dimension 
affecting mangrove sustainability were legality 
and reporting. Figure 8 shows a conceptual 
model framework management strategy for 
sustainable mangrove management. Monitoring, 
surveying, and controlling are the main element 
from the institutional domain which a basis for 
performing management plans. In the case of 
the mangrove forest at Pelita Jaya dan Kotania 
Bay, no such activity was conducted by an 
institution related to mangrove management or 
either by the local chief village.  
The pressure in exploiting the mangrove 
forest at Pelita Jaya and Kotania Bay was the 
local community neighboring the mangrove 
area. An increase in population numbers in the 
last ten to fifteen years has forced the local 
people to use mangrove for many different 
purposes. There is some signpost urging the 
local people not to chop down the mangrove, 
and not to dispose of the domestic waste to 
mangrove area, with almost no controlling, the 
local keep chop up the mangrove forest, some 
convert it into a settlement.  
The majority of the people who live 
nearby mangrove forests have a limited 
understanding of the role and function of the 
mangrove ecosystem. Many of them only have a 
junior high school background. The 
understanding of the importance of the 
mangrove ecosystem will surely help the people 
to enthusiastically enroll in sustainable 
mangrove management. Workshop, training, 
and vocational education of sustainable 
mangrove management to the local people, 
therefore, should be conducted to increase the 
community understanding and awareness 
towards sustainable mangrove ecosystems. 
Figure 8 shows some management strategies 
proposed in sustainable mangrove management.  
Mangrove monitoring refers to the 
systematic collection of data and processing of 
these data into information about the condition, 
health, and coverage area of mangrove forests. 
It can also help to understand. Mangrove 
monitoring can, for example, be carried out to 
assess the effectiveness of planting operations 
and management interventions or to detect 
changes in forest area and land use (Schmitt and 
Duke, 2015). The participation of the 
community in the mangrove management action 
like replanting, rehabilitation, restoration is 
done through co-management principles will be 
more effective (Mesta et al., 2014; Jhavei et al., 




The overall mangrove forest 
sustainability of Pelita Jaya and Kotania Bay 
was 60% from 100% sustainability scale and 
was considered fair sustain. From the five 
dimensions analyzed, the ecology dimension 
has the highest sustainability scale (85.35%) and 
is assumed to sustain. The institutional domain 
has the lowest sustainability scale (29.10%) and 
considered unsustain   Series of management 
strategies for sustainable mangrove forest 
proposed covers workshop, training, and 
vocational education relating to the EAFM 
approach as well as replanting and rehabilitation 
of degrading mangrove. All the management 
strategies recommended should be conducted 
based on co-management.  
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